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Gondola Car A rail car specially designed to haul double-stacked shipping containers, with the bottom of the body of the rail car below the top of car wheels, to reduce the overall height of the container cargo. Also called a well car.
Just In Time
A strategy for inventory management in which raw materials and components are delivered from the vendor or supplier immediately before they are needed in the manufacturing process.
Kraft Pulp
Kraft pulp is what you get after you place a chip of wood in a pressurized vessel in the presence of hot caustic soda and sodium sulfide. The cooking process attacks and eventually dissolves the phenolic material called lignin that glues the fibers to each other in the wood. The word "kraft" means "strong" in the German language of its origin NBSK Northern Bleached Softwood Kraft pulp. Standard of pulp that is made from coniferous trees growing north of the 45th parallel in North America, Europe and Asia.
Pallet A flat transport structure designed to hold freight items, to allow for easy handling by forklifts and reduce damage to the item. Despite the proximity to this transportation infrastructure, and 30% to 40% of the containers returning to Prince Rupert empty, industrial users such as Mackenzie Pulp still rail their pulp in conventional boxcars to Vancouver for stuffing into containers for shipping to Asia.
The reasons for the lack of container use are complex, but the outcome is maintaining the status quo is the least expensive method of delivering product to their customers and it will take further developments before industry will be able to load containers in the North.
INTRODUCTION
Containerization has transformed the way products are moved around the globe, and has been called the 3 rd industrial revolution (Stulman 1974), owing to the way that it has transformed society. Despite the impact that containers have had, there has been very little serious study of the container and its consequences, except in the area of labour relations .
The purpose of this document is to examine the current use of containers in
Northern British Columbia using Mackenzie Pulp Mill Corporation's experience, and then to investigate alternatives to circumvent the current impasse of no containers being filled by industry in the Northern Interior of British Columbia and take advantage of containerization for transportation of pulp to Asia.
The document surveys the history of containerization, detailing the physical and financial reasons for the success of containerization throughout the world and extrapolates the benefits of containerization to the pulp mill's current shipping practices. The document describes the current situation regarding the shipment of pulp and assesses the opportunities that containerized shipping from the mill site might provide.
The document then offers suggestions on how current practices could be changed to allow industry in Northern British Columbia and Mackenzie Pulp Mill specifically to take advantage of the benefits of shipping in containers.
3.0
LITERATURE REVIEW
This literature review will survey the literature describing how containerization works, starting with an examination of the history of breakbulk cargo, containers and ports. It will then look at the economics of containerization and the railroads role in moving containers.
Breakbulk Cargo
The history of containerization first starts with the history of shipping.
Before containerization, shipping a product had not changed since the time of the Phoenicians (Donovan 2004) . Manufacturing was typically an urban enterprise, with factories clustered near the docks for ease of delivery of raw materials and faster shipment of finished goods . The shipper would load his goods piece by piece, all tagged for its destination, into a truck, rail car or cart for delivery to a warehouse called a transit shed along side the dock. Each piece was unloaded, tallied and stored in the transit shed. When the ship was ready to load, each item was removed from the transit shed, tallied, and placed beside the ship. Longshoremen would gather the cargo into a draft, which is basically a pallet, often sitting on a net. Cables would be positioned underneath the pallet and it would be hoisted into the ships hold.
Here the skilled longshoremen would pack the cargo into the hold of the ship, assembling the cargo so that they maximized the space inside the ship and ensured that everything was packed tightly, so that nothing could shift or break during the voyage, endangering the ship or the other cargo (Talley 2000) .
At the destination port, the procedure was reversed, with the longshoremen picking through the jigsaw puzzle of the tightly packed cargo, carrying each piece to a draft to be hoisted out of the hold. The cargo was then spread out on the dock, to be inspected by customs, and then the buyer's representatives. After duties were assessed and the goods were pronounced to be undamaged, the tags were read, tallied and the products were sorted to the transit shed. Here pieces were loaded on to a truck or train for delivery to their next destination.
The process was slow and expensive. The ship could not start to be loaded until all the cargo was unloaded. The average time that a cargo ship spent in port was three weeks, which made for a very nice life for merchant seamen and itinerant travellers, who could enjoy the time in a port . However for the owner of the ship this was very expensive, with 60 to 75% of the cost of transporting cargo by ship being spent on the dock. .
The high cost of shipping was a disincentive to ship products overseas, so the world was full of small manufacturers shipping locally.
The cost of freight to sell internationally could be 25% of the cost of the item. In the United States, international trade was a smaller percentage of the economy in 1960 than it was in 1950 or even in the depression year of 1930, because ofthe increasing cost of international freight. 3.2
Containers
Breakbulk cargo was subject to theft from the dockworkers. In New
York, it was estimated that 3 0% of the whisky and coffee travelling through the port disappeared through shrinkage (Donovan 2004 McLean's plan was to build 7 new, roll-on/roll-off ships that could carry 288 truck trailers each, but through his planning McLean realized that this would be inefficient; the wheels beneath each trailer would waste a lot of space. Without wheels he could gain a third more usable cargo space.
Without the wheels, however, there was no way to load and unload these trailers, the trailers were not strong enough to be lifted and could not support 
Economics of Containers
As Malcom McLean had envisioned, shippers only cared about the delivered cost of their products. They didn't care about loading efficiencies.
However in the 1950's in the United States, the ICC (Interstate Commerce Commission) regulated the rates and routes of trains and trucks with a mandate to preserve essential transportation services, prevent destructive competition and to promote efficiency and modernization (Donovan 2004 ).
The ICC introduced the Transportation Act of 1958, being directed by Congress not to keep any carrier's rates high just to protect another mode of transportation, but also to block unfair or destructive competition. The act allowed the railroads to competitively haul"piggyback" truck trailer loads, which was a semi trailer on a flat deck rail car. This was typically competitive on distances greater than 500 miles, which was the most a driver could travel in one day. Manufacturers were quick to learn that they could save money by filling trailers and shipping them by rail, which would prepare them for eventual container loading. Piggyback transportation generated new profits for the railroads and resulted in the railroads actively discouraging container movement by train, rationalizing that containers would reduce boxcar or piggyback traffic. European railroads, however, embraced the fledgling container market, offering flat rate transportation of containers as soon as they arrived in Europe . In the United States, this lack of rail interest continued until the June 1970 bankruptcy of Penn Central, the largest railroad in the US, followed by 6 more rail bankruptcies. This required government intervention and highlighted the regulations that the ICC had in place that prevented the railroads and the trucking companies from being exposed to free market competition. In 1980 Congress removed the rules on interstate trucking, removed ICC from approving rail rates, and removed the rule that all rail customers should pay the same rates. By 1988 US shippers were paying almost 20% less for domestic freight. Where it had cost 4 cents to Today there are more than 77 container shipping companies, with a capacity of 13,108,589 TEU carried on 6,048 ships in the worldwide container business. The largest company APM Maersk has a capacity of 2,031886 TEU, with 539 ships, and 15.5% of the market ).
The Ports
As containerization reduced the cost of transportation to 1 to 2% of the cost of the goods (Donovan 2004) , most of the initial savings came from the ports. Since 1960 the number of longshoremen employed declined by 95% (Donovan 2004 ) as containers and cranes removed the need for the longshoremen to directly handle the cargo. Containers were stuffed and emptied away from the port, again removing the need for longshoremen. One benefit of these changes was that longshoremen were now working scheduled hours and no longer needed to be at the pier in the morning to hope for work, so they moved to the suburbs, away from the waterfront .
With the workers moving away and manufacturing no longer required to be near the shipping point, the neighbourhoods surrounding the harbor became ghettos, resulting in unemployment and poverty rates significantly higher in port districts than the metropolitan areas that surround them. .
Since port districts pay the social and political price for increased trade, without reaping any of the benefits , those living in the port districts have typically opposed any expansion of the port, and this has limited growth in trade . For governments in North America this is a continual political issue to be resolved.
As the rapid growth of containerization has devastated port workers, it has also devastated some of the ports as well. When containerization arrived, if the port wasn't ready to handle containers, the shipping companies moved to ports that were. San Francisco's traffic moved to Oakland. London and Liverpool were England's biggest ports in the early 1960's, with half of the country's trade. The ports and the unions weren't ready to accept containerization, so the shipping companies moved to Felixstowe, a private port owned by the Felizstowe Railway and Dock Company, 90 miles north of London. By 1968 Felixstowe was England's largest container port, and London lost to Rotterdam its distinction as Europe's maritime center .
At this time, container ships are growing larger with each generation as operators exploit economies of scale . The container companies are embracing pendulum routes with a hub and spoke operation at each end . This model, similar to that of airlines, maximizes the ocean-going time of the largest containerships and minimizes port time. The issue for ports is that they need to have the depth, speed, handling costs, reliability and hinterland connections to handle these increasingly larger ships economically. The issue for policy makers is funding these capitally expensive ventures without any guarantee that the shipping lines will come. The ports have become pawns in the global transportation industry (Talley 2000) , with shipping companies moving on a whim to the next location that has less overall cost. To accommodate increasingly larger ships or just to keep up with the competition, ports must constantly invest large sums of capital, with no guarantee that the shippers won't move to the next port that offers them a better deal. One solution that is growing in popularity is leasing the ports to private operators. The operators who lease the terminals and pay for port equipment often have better access to capital and can spread the cost over many operations. They also don't overinvest in the hopes of spurring local development .
While most railroads now haul containers, the railroads are still unfriendly to container companies. In her 2003 study, Lopez reported that unlike trucking companies, railroads won't haul empty containers on a spot basis; the empty containers need to be part of a minimum one year contract.
This contract is for a specific capacity, based on the previous years movements. If a shipper has a record of increasing volume every year, then the railroad will increase the capacity in the new contract. The shipper pays for capacity even if they don't use it. If a shipper uses more capacity than booked, they pay a premium for the extra capacity. Because the railroad has a monopoly, they don't need to negotiate, but will dictate to the shipper what the terms will be .
As container traffic grows, railroads will become increasingly dependent on container traffic for their profits. This dependancy should allow the container companies to exert more influence over the railroads concerning freight rates and transit times.
BACKGROUND
Before containerization, a manufacturer would produce its product, tag it for the destination and then would pay to have it shipped by truck, rail or cart to a warehouse at the port. After unloading at the warehouse, the quantity and destination would be recorded and it would be stored in the warehouse. When the ship was ready to load, the products would be moved to the dock, tallied again, and placed on billets (basically a pallet, often sitting on a net) and hoisted into the ship. The billets would then be unloaded into the hold. While forklifts would be used on larger items on bigger ships, raw muscle by the longshoremen was used extensively. The hold needed to be packed tightly, both to maximize space, but primarily to ensure that no cargo would shift while at sea, which could damage other cargo or even jeopardize the ship. On arrival at the destination port, the procedure would be reversed, with billets lowered into the hold of the ship, and the goods loaded onto them and then winched out to be placed on the pier. Inspections would take place, both for customs and by the owner's representatives to check for damage. The product would then be put into the warehouse. This labour intensive process of loading and unloading the ships could take days or weeks, depending on the size of the ship and the productivity of the longshoremen.
Depending on the volume, the product could be shipped directly to the customer, or the product would be consolidated for shipment by truck or train to a regional warehouse, where it would be unloaded and then reloaded onto a truck for final delivery to the customer.
This was an expensive process, with each handling of the product taking time and creating an opportunity for theft and damage, which for high value products (like alcohol) could be 30% of the product.l As well, each time the product was put into a warehouse, it could spend days to weeks sitting, waiting for the next leg of the journey. The producer of the product would need to arrange for the shipment to the port, the shipment across the ocean, the customs at the port, delivery to the regional warehouse and the final delivery to the purchaser, which could involve five different weigh bills. The producer would be responsible for payments for shipping to five different companies, plus custom brokerage and duty, often all in advance.
Shipment of Pulp
Because of the volume of pulp shipped, manufacturers have devised ways to make the transportation of pulp more efficient than traditional breakbulk. When pulp is produced it comes out of a dryer in a wide continuous layer. The layer is slit into sections and the sections are cut into sheets. The sheets are then stacked into bales. Each bale of pulp weighs about 200 kg.
(Donovan 2004)
Pulp on the bale scale at Mackenzie Pulp. The weight is in kilos, the bale of pulp has not been be compressed at this point.
Figure 5
Photo by Mark Robillard
The bales are compressed to reduce volume for shipping and then wrapped with a sheet of pulp. Zinc-covered carbon steel wire is used to hold the bale together.
Figure 6
The bales are then stacked 4 high and two stacks are wired together in a unit.
This unitized pulp is transported to a port for breakbulk or container loading.
Figure 14
At the port, special lifting mechanisms are used to lift multiple units of pulp into the hold of a breakbulk ship. This process has increased the efficiency of loading breakbulk pulp. The breakbulk pulp is loaded tightly into the hold of a ship for transportation.
As with all breakbulk it is important to ensure that the cargo does not shift or move during the sea voyage. Figure 9 Photo from UK P&I Club http://www. ukpandi.com /loss-prevention I cargo-stowage-advice I cargophoto-library/general-cargo /wood -pulp-bales I Unitized breakbulk pulp is typically sent to Europe. Most Asian paper mills receive their pulp in containers. The typical mill in the Central Interior unitizes their pulp and sends it to Vancouver in a boxcar where it is either stuffed into a container or loaded breakbulk.
5.0

PROBLEM AND OBJECTIVE
Mackenzie Pulp is a small kraft pulp mill, producing about 240,000 tonnes of pulp per year. The Mackenzie mill historically shipped most of its pulp production by rail to the North American paper and tissue market. As Latin American and Asian paper makers built newer, faster and bigger paper and tissue machines over the past two decades, they have put pressure on North American paper and tissue makers to become more efficient. The North American industry was not entirely successful in its ability to respond to the pressure, and paper and tissue mills began to close in response to these less expensive imports.
As a result, Mackenzie Pulp had to find other customers for its pulp, and gradually shipped more product to Asia and Europe. At the time of the mill closing in 2008, the mill shipped 40% of its product to Asia, 40% to North America and the remaining 20% to Europe.
In 2010 Paper Excellence BV, a wholly owned subsidiary of APP, Asia Pulp and Paper, purchased Mackenzie Pulp out of bankruptcy. Privately held APP is the third largest pulp and paper company in the word, with a stated goal of becoming the world's largest pulp and paper company. APP is part of a larger family-held company called Sinarmas, based in Indonesia, with interests in industrial agriculture, banking, insurance, education, mining and manufacturing.
Mackenzie pulp was purchased specifically to provide its very high quality NBSK (northern bleached softwood kraft) as raw material to APP's paper and tissue machines in Asia. All of Mackenzie Pulp's production is sent to Asia.
The pulp is loaded into CN boxcars and railed to Vancouver, where it is unloaded, put into a warehouse, and then reloaded into containers for shipment to Asia. The efficiency of this process could be improved by looking at the feasibility of loading pulp into containers in Mackenzie for shipment to Asia. In 1956 before containerization, loose cargo cost $5.86 9 per ton to load. Using an ISO container, this cost was reduced to 16¢ per ton for loading. The total cost of containerized shipping including ground shipping, loading, unloading and the ocean voyage typically costs 1% to 2% of the retail cost of the product, 90% less than before containerization using breakbulk.lD With containerization, the manufacturers' product arrives at their customers in weeks, exactly as it left the factory. 11 Prior to containerization, the delivery would take months, and the multiple handling and storage would result in shrinkage and damage.
Current process of shipping pulp at Mackenzie Pulp
6 7 8 (IBED) 9 10 (Donovan 2004) 11 (Talley 2000) Containerization has changed the way the world does business. Containerization has changed the economics of ports through three different aspects. The container movement business is highly competitive, with shipping lines moving quickly to utilize the most efficient and least expensive ports and carriers. Thus a city like Everett, Washington, which lost its major container carrier, is now an underutilized port, looking for new customers. 14 12 13 (Donovan 2004) 1 4 The second result of containerization is that port cities, which used to be hubs of commercial activity, supported by the loading and unloading of break bulk cargo, and surrounded by manufacturing and warehouses, are now in commercial decline, as containers and their cargo quickly and safely leave and arrive at the ports on the way to and from the final destination. Up to 95%
Containers have allowed
of the longshoremen jobs have disappeared in ports that have shifted from bulk cargo to container, creating economic ghettos in the areas surrounding the docks.ts
The third change is that proximity to a port is less important than at any time in history. The need to be located near a port has been eliminated, leading to regional socio-economic growth. Shipping costs have declined, so other pure economic issues determine the location ofproducers. 16 It is less expensive for an interior mill to load its pulp into boxcars, send the box cars to Vancouver, have the box car unloaded into a warehouse, have the pulp loaded from the warehouse into the containers and then have the containers trucked to the dock for loading than it is for the mill to load a container and send the container to Prince Rupert.
There are three primary reasons for this paradox. The first is that because of competition from multiple container companies in Vancouver, it is less expensive for a shipper to load a container on a ship in Vancouver and have it travel to Prince Rupert and then on to Asia then it is to load the same container in Prince Rupert.
The second is because companies that are shipping into Prince Rupert have not been interested in releasing containers to pulp mills for shipping pulp through Prince Rupert as this would delay the return of their empties to Asia. 21 The third reason is that currently CN does not appear to want to disturb the status quo and allow gondola cars to travel on a North-South route.
They would prefer to continue to move pulp to Vancouver in boxcars for container loading, collecting the freight charges from each shipper, rather than to haul containerized pulp to Prince Rupert and be paid by the shipping companies. It is the author's belief that industrial users pay a higher freight rate than container shipping companies.
The objective of this paper is to examine the current use of containers 21 (Ryan 2010) 6.0
ANALYSIS
As a general rule, trucking is less expensive than rail for hauls less than 500 km. 22 As a shipper, it is easy to calculate a trucker's actual costs by combining the wages, fuel, depreciation and profit margins, ensuring trucking companies' rates are easily auditable. In addition, trucking in North America is highly competitive, with low cost of entry and exit, resulting in bids for freight movement by truck from multiple companies being very competitive and very close in price. Rail, on the other hand, does not disclose its costs and at times will offer service below their stated tariff to compete with trucking on shorter hauls, if they decide they want the business.
Mackenzie Pulp Mill spends $34.07 per tonne to rail our pulp to
Vancouver. In Vancouver it costs $18 per tonne to unload the railcar and stuff the container, and another $16 per tonne to truck the container from the warehouse to the port, so the total cost from Mackenzie to the port is $68.07
per tonne of pulp (data from Mackenzie Pulp financial statements).
If Mackenzie Pulp were able to rail containers to the port in Vancouver, the mill should save $34 per tonne, the cost of stuffing the container and transporting it to the port. However CN will not release gondola cars for Figure 19 All freight amounts given are from the summer of 2010. Shipping rates change on a constant basis depending on volume, competition, the state of the economy, the price of oil, and a host of other smaller variables. While the freight numbers are out of date, the differences between competing rates will remain the same, allowing for a reliable comparison of the options.
Canfor is currently shipping 6 containers per day out of Prince George to Prince Rupert. This is less than 5% of their production, which would lead to the inference that they have not found a better freight solution than Mackenzie Pulp has and are loading containers as a risk mitigation strategy. There are a number of opportunities that would allow Mackenzie Pulp to access containers and the ability to ship though Prince Rupert.
The first way to accomplish this would be to leverage APP's global volume of shipping. APP is the world's third largest pulp and paper company.
They are part of the Sinarmas group of companies that include agribusiness, mining, insurance, banking and education. APP is investigating consolidating its shipping to one company. Currently APP sources bids for each of its shipments individually. If APP were to consolidate their shipping to one 23 (Ryan 2010) provider, the volume should ensure that individual mills like Mackenzie would be able to have a shipping company interested in serving them. This would obligate the shipping company to provide containers to the mill sites at a competitive rate. This is being worked on, but is not progressing with any rapidity.
The second opportunity to access containers and ship from Prince Rupert is to wait until more of the North American market realizes that the Port of Prince Rupert and CN rail service between Prince Rupert to Chicago is fast and uncongested and it will be more economical to ship along this faster route. This increased traffic will attract other container ship lines. This increased competition for the container traffic should lead to increased competition for a pulp and lumber backhaul to Asia and should provide the first opportunity to ship commodities from the Central interior to Asia.
As the North American economy continues to rebound, the demand for products manufactured in Asia should increase the flow of containers from Asia to North America. Given the congestion in the West Coast ports of the United States this should mean that Prince Rupert will see more container traffic, which will increase the flow of empty containers past the mills in Northern BC, and provide access to containers.
Another scenario that could develop is that even if the traffic in Prince Rupert does not increase, the shipping lines could route more empties to be stored in Prince Rupert, to fill up the container ships returning to Asia on their last stop, to ensure that no paying cargo is displaced on earlier stops of the ship. With enough of a buffer in Prince Rupert, returning empties could be made available to manufacturers in the North, allowing filled containers to progress through Prince Rupert.
The nine pulp mills in Northern British Columbia and the 6 pulp mills in Northern Alberta could form a consortium to consolidate their shipping to Asia. This could take advantage of the growing hub and spoke practice of the shipping companies, and there could be a single location in Asia where all North American pulp would ship to and then be distributed from. Given the competitive nature of the pulp industry, especially when pulp cycles through a low price cycle, continued cooperation would be difficult.
The growing demand for lumber in China, increasingly being supplied by Central Interior sawmills, could develop the container market for shipping lumber to China. The lumber by itself, or combined with the pulp shipments going to China, could be enough to attract a shipping company to make containers available to the interior.
The increasing population in the lower mainland of Vancouver could put increased pressure on CN becoming interested in hauling pulp through Prince Rupert rather than Vancouver. This could result from increased line congestion through Vancouver increasing the travel time through Vancouver and CN and it's customers looking to decrease the transit times. This disruption could force CN to make its northern line and the inland container terminal in Prince George more competitive as CN gives up on maintaining its boxcar traffic.
The second opportunity in this scenario would be political pressure from the residents of Vancouver to reduce pollution, noise and traffic congestion from both the trains and ships in the harbor. This pressure could influence the shipping lines and CN to divert more shipping to Prince Rupert.
This would increase the pulp that move through Prince Rupert.
The last opportunity would be some other disruptive technology that would change the way that containerization works in Northern BC. The history of containers has been that no one has been able to predict what the next stage of containerization will be, or the direction that the market will take. It would not be unreasonable for some new development to change the way the business operates and make containers available for the Northern Interior.
RECOMMENDATIONS
It is inevitable that industry will have complete access to containers in the north. Throughout the history of containers there have been many attempts by self-serving groups to limit the access or growth in the movement of containers, but inexorably the most efficient way of doing business will win.
However Mackenzie Pulp should continue to pressure their parent company APP to develop a worldwide supply agreement with a single container company. This will give us first mover advantage in pulp shipments through Prince Rupert. When we start to move pulp through Prince Rupert, we should save, at a minimum, the difference of the costs of container stuffing and transportation to port in Vancouver, which is $25 per tonne or $5.87 million per year. In addition, there should be freight savings available from the container shipping companies' ability to purchase freight from CN better than the pulp mill can.
In the longer term as the traffic and competition increases in Prince Rupert, the rates from Prince Rupert to Asia should decrease to reflect the shorter sailing distance and time. Availability of containers should result in higher traffic, increasing the opportunity for industry in the Central Interior to affordably assess containers for their shipments to Asia.
